® 



3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 310 045 

A1 



EUROPEAN PATENT APPLICATION 



f2i^ Annlicatinn number* 88116028.7 


© intciA A61B 8/10 


U3t0 ot Tiling, ^o.uy.oo 




© Priority: 30.09.87 JP 250536/87 


© Applicant: CANON KABUSHIKI KAISHA 


12.01.88 JP 4030/88 


30-2, 3-chome, Shimomaruko 


23.03.88 JP 70298/88 


Ohta-ku Tokyo(JP) 


© Date of publication of application: 


@ Inventor: Nakamura, Yukitsugu 


05.04.89 Bulletin 89/14 


23-28, Kamltsuruma 3-chome 




Sagamihara-shi Kanagawa-ken(JP) 


© Designated Contracting States: 


Inventor: Hamano, Yoshimasa 


DE FR IT 


3-3, Fukami Nlshi 1-chome 




YarnaiO-oni i\aliayclwa-HdHUf / 




Inventor: Masuda, Takashl 




256 Kamiaso Asao-ku 




Kawasaki-shi Kanagawa-ken(JP) 




Inventor: Matsumura, Isao 


- 


11-5, Boyodai 




Yokosuka-shi Kanagawa-ken(JP) 




Inventor: Maruyama, Shigeo 




3-3, MInami Naruse 7-chome 




Machida-shi Tokyo(JP) 




Inventor: Kobayashi, Kazunobu 




26-6, Noukendai 1-chome Kanazawa-ku 




Yokohama-shi Kanagawa-ken(JP) 




© Representative: Pellmann, Hans-Bernd, 




Dipl.-lng. et al 




Patentanwaltsbii ro 




Tiedtke-BUhling-Kinne-Grupe-Pellmann 




. Grams-Struif-Winter-Roth Bavariaring 4 




D-8000 MUnchen 2(DE) 



© Ophthalmologic apparatus. 

^© An ophthalmologic apparatus can measure the 
lOeye axis length of an eye to be examined and other 
information of the eye to be examined (for example, 
the cornea refractive power). In the case of the 
O measurement of the eye axis length, when moving a 
detecting terminal itself by driving means, the driving 
means is controlled so as to slow down the speed of 
© movement of the detecting terminal when the detect- 
Qjng terminal comes near the cornea of the eye to be 
111 examined. 
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Ophthalmologic Apparatus 



BACKGROUND OF THE INVENTION 



Field of the Invention 

This invention relates to an ophthalmologic ap- 
paratus having a plurality of measuring and exam- 
ining functions of different working distances, such 
as an apparatus in which the function of measuring 
cornea refractive power and the function of mea- 
suring eye axis length are compounded. 



Related Background Art 

Heretofore, a spectacle lens or a contact lens 
has been used for the reform of the refractive 
power after the surgical operation of contract, but 
in recent years, it has been practised to insert an 
in-the-eye lens into the position of the removed 
crystalline lens. To choose a proper in-the-eye lens 
for a patient having an eye without the crystalline 
lens, it is necessary to know the cornea refractive 
power and the eye axis length, i.e., the length from 
the cornea to the retina. 

In the past, however, there has been the incon- 
venience that the measurement of the cornea re- 
fractive power is effected by a cornea shape mea- 
suring apparatus and the measurement of the eye 
axis length is effected by a discrete ultrasonic 
measuring apparatus, whereafter the refractive 
power of the in-the-eye lens must be calculated. 

An apparatus having the both functions is pro- 
posed in U.S. Application serial No. 906,271. in this 
case, it is desired that during the measurement of 
the shape of the cornea, the corneal reflection 
image be not eclipsed by the image of an eye axis 
length measuring probe which is present in the 

optical path. 

It is also desirable to eliminate the necessity 
that the system for measuring the eye axis length 
be optically transparent. 

Further, an apparatus in which a slidable bed 
need not be moved in a horizontal plane is desir- 
able because an attempt to effect two measure- 
ments by moving the slidable bed in a horizontal 
plane in the direction of the optic axis results in the 
destruction of the alignment in a direction per- 
pendicular to the optic axis. 

U.S.Application Serial No. 162,250 has been 
proposed as an apparatus which satisfies these 
requirements, but it is desired that consideration be 
given to the safety of the cornea of an eye to be 



examined when an eye axis length measuring 
probe (a detecting terminal) is brought close to the 
cornea of the eye to be examined by driving 
means. 



SUMMARY OF THE INVENTION 

it is an object of the present invention to pro- 
70 vide an ophthalmologic apparatus which can ac- 
complish the measurement of the cornea refractive 
power and the measurement of the eye axis length 
with a slidable bed remaining fixed in a horizontal 
plane. 

75 It is also an object of the present invention to 

provide an ophthalmologic apparatus in which dur- 
ing the measurement of the shape of the cornea, 
an eye axis length measuring probe does not ad- 
versely affect the measurement. 

20 It is a further object of the present invention to 

provide an apparatus in which consideration is giv- 
en to the safety of the cornea of an eye to be 
examined when a detecting terminal is brought 
close to the cornea of the eye to be examined by 

25 driving means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Figure 1 shows the general construction of 

an embodiment of the present invention. 

Figure 2 is a front view showing an example 
of the arrangement of projection index light sour- 
ces. 

35 Figure 3 shows the case of eye axis length 

measurement in a first embodiment. 

Figure 4 is a cross-sectional view of an eye 
to be examined and an illustration of a signal wave 
form. 

40 Figure 5 is a block diagram of an electric 

circuit. 

Figures 6 to 8 show the constructions of 
second to fourth embodiments, respectively. 

Figure 9 is a plan view of a mark plate in the 
45 Figure 8 embodiment. 

Figure 10 is a block diagram of a signal 
processing system in the Figure 8 embodiment. 

Figure 11 shows a case where the cornea 
refractive power and the eye axis length are cal- 
50 culated by a common circuit and the refractive 
power of a fit in-the-eye lens is indicated. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Referring to Figure 1 , a first measuring system 
for measuring the cornea refractive power of an 
eye E to be examined and a second measuring 
system for finding the eye axis length are provided 
in a body 2 provided on a slidable bed 1. In the 
first measuring system, an objective lens 3 is dis- 
posed in opposed relationship with .the eye E to be 
examined, and rearwardly thereof, mirrors 4 and 5, 
an imaging lens 6 and a two-dimensional image 
pickup element 7 comprising a CCD or the like are 
disposed along the optical path, the output of the 
two-dimensional image pickup element 7 being 
connected to a television monitor 8. The objective 
lens 3 and mirrors 4 and 5 are of unitary structure 
and are vertically movable by a wire 10 driven by 
an electric motor 9. Also, around the objective lens 
3, a plurality of projection index light sources Ha- 
nd each comprising a light-emitting diode are 
disposed at equal intervals about the optic axis L, 
as shown in Figure 2. Further, in the second mea- 
suring system, an ultrasonic probe 12 (to which a 
cable 12a is connected) disposed rearwardly of the 
mirror 4 is held by a slidable guide member 14 
through a probe holder 13, and this ultrasonic 
probe 12 is biased forwardly by a tension spring 
15. The probe holder 13 is movable back and forth 
by a wire 17 moved by an electric motor 16. In 
Figure 1, the reference numerals 18 and 19 des- 
ignate guide rollers for guiding the wires 1 0 and 1 7, 
respectively, the reference character 20a denotes 
an operating rod, and the reference character 20b 
designates a vertical movement adjusting ring. 

When the projection index light sources 11a- 
1 1 d are projected onto the cornea of the eye E to 
be examined with a predetermined spatial distance 
provided therebetween, the corneal reflection im- 
ages of the projection index light sources 11a-11d 
are formed by the convex mirror action of the 
cornea, and it is well known that the correlation 
between the light spot positions of these corneal 
reflection images varies in conformity with the ra- 
dius of curvature of the cornea and the magnitude 
of the degree of astigmatism and therfore, by de- 
tecting such variation, the cornea refractive power, 
the degree of astigmatism of the cornea and the 
axis angle can be found. 

The first measuring system detects the corneal 
reflection images of the projection index light sour- 
ces 11a-11d by causing such corneal reflection 
images to be formed on the two-dimensional image 
pickup element 7 by an optical system comprising 
the objective lens 3, the mirrors 4 and 5 and the 
imaging lens 6. This detection signal is processed 
in an electric circuit, not shown, and is further 
operation-processed to thereby find the cornea re- 



fractive power, the degree of astigmatism of the 
cornea and the axis angle. The two-dimensional 
image pickup element 7 can be utilized not only for 
the detection of a measurement signal, but also as 

5 a mechanism for observing the front eye part of the 
eye E to be examined, and is adapted so that it 
can be aligned by operating the slidable bed 1 
while observing the front eye part by means of the 
television monitor 8. 

10 As regards the second measuring system, an 

ultrasonic wave oscillator and a receiver are con- 
tained in the probe 12 and are connected to an 
electric circuit portion, not shown, through the ca- 
ble 12a. An ultrasonic pulse is oscillated from the 

75 fore end of the ultrasonic probe 12 with the probe 
- 12 being brought into contact with the cornea of 
the eye E to be examined, and the reflected echo 
from the retina of the eye E to be examined is 
received, whereby the eye axis length from the 

20 surface of the cornea to the retina can be detected 
and a measured value can be found, as is well 
known. 

It is also well known that after the cornea 
refractive power and the eye axis length of the eye 
25 E to be examined are measured in this manner, the 
refractive power of an artificial crystalline lens can 
be calculated from a calculation formula empirically 
obtained. 

In the present embodiment, during the measur- 

30 ment of the cornea refractive power, the ultrasonic 
probe 12 is retracted rearwardly of the mirror 4 so 
as not to hamper the cornea refractive power mea- 
suring optical path, but when the mode is changed 
over to the eye axis angle measuring mode by a 

35 change-over switch, not shown, the objective lens 3 
and the mirrors 4 and 5 are lowered, and then the 
probe 12 is moved forward until it contacts with the 
cornea of the eye E to be examined, thus assum- 
ing the state shown in Figure 3. At this time, the 

40 lowering movement of the objective lens 3 and the 
mirrors 4 and 5 is accomplished by the electric 
motor 9 and the wire 10. Likewise, the movement 
of the probe 12 is accomplished by the electric 
motor 16 and the wire 17. 

45 Here, design is made such that the position of 

the fore end of the ultrasonic probe 1 2 during the 
measurement of the eye axis length is substantially 
brought into coincidence with the position of the 
cornea of the eye E to be examined during the 

so measurement of the cornea refractive power, or is 
somewhat protruded in the direction of the optic 
axis. By doing so, during the measurement of the 
cornea refractive power, a proper alignment opera- 
tion is performed while the television monitor 8 is 

55 observed, whereafter even if readjustment of the 
alignment is not done when the mode is changed 
over to the eye axis length measuring mode, the 
fore end of the probe 12 is moved forward to a 
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position in which it contacts with the cornea, and 
the measurement of the eye axis length can be 
done immediately. If a long time is required for the 
then change-over operation, there will be the pos- 
sibility that the patient moves and the position of 
the cornea becomes improper, but in the present 
embodiment, the movement during the change- 
over operation is accomplished quickly by the elec- 
tric motor 16 and therefore, the risk of the cornea 
moving is tittle. 

Also, when only the eye axis length is to be 
measured, the slidable bed 1 including the ultra- 
sonic probe 12 can be moved while the fore end of 
the ultrasonic probe 12 is being watched, but the 
measuring operation will be easier and more effi- 
cient if the mode is once changed over to the 
cornea refractive power measuring mode and the 
alignment by the slidable bed 1 is affected while 
the television monitor 8 is observed, whereafter the 
mode is changed over to the eye axis length mea- 
suring mode and the probe 12 itself is moved by 
the electric motor 16. 

Now, the ultrasonic probe 12 is held by the 
probe holder 13 so as to be slidable back and 
forth, i.e., in the direction of the measuring optic 
axis L, with a low frictional force, and also is 
beased forwardly by a weaktension spring 15. 
Therefore, even if the probe 12 is brought too close 
to the eye E to be examined, the probe 12 is 
retracted against the weak force of the tension 
spring 15, whereby the end surface of the probe 12 
is brought into contact with the cornea of the eye E 
to be examined with a predetermined weak pres- 
sure and thus, there is no danger of forcing the 
cornea to be dented or injured. 

In the above-described embodiment, the ultra- 
sonic probe 12 is moved forward when the mode is 
changed over to the eye axis length measuring 
mode, and when the fore end thereof comes into 
contact with the cornea of the eye E to be exam- 
ined, the ultrasonic echo signals of the cornea 
surface, the fore and rear pouches of the crystalline 
lens and the retina are detected as shown in Figure 
4, and particularly the signal S of the cornea sur- 
face appears remarkably. When this ultrasonic sig- 
nal S of the cornea surface is detected, the driving 
power source of the electric motor 16 may be cut 
off so as to stop the movement of the probe holder 
13. Alternatively, a structure may be adopted in 
which the movement of the probe holder 13 is 
stopped at a position advanced by several millime- 
ters from the position at which the ultrasonic signal 
of the cornea surface has been detected, whereby 
the probe 12 contacts with the cornea while having 
the after pressure by the tension spring 15, 

Here, in the stroke wherein the ultrasonic probe 
12 is moved, design is made such that the probe 
12 is moved at a high speed until it comes near the 



cornea of the eye E to be examined, and that the 
probe 12 is moved at a low speed after it has 
come near the cornea. As a first embodiment, 
when as shown in Figure 3, the probe holder 13 is 
5 moved toward the eye E to be examined, a driving 
voltage is given to the electric motor 16 by a motor 
control circuit 100 so that the probe holder is 
moved at a high speed until it contacts with a 
microswitch 20 provided in the course of the move- 
10 ment stroke, and it the probe holder 13 is detected 
by the microswitch 20, the driving voltage to the 
electric motor 16 is reduced by the motor control 
circuit 100, whereby the number of revolutions of 
the electric motor 16 is reduced to thereby slow 
75 down the movement velocity of the probe holder 
13. Thus, the change-over time can be shortened 
and the danger of the probe 12 striking against the 
cornea with a strong inertia force can be avoided. 
After the measurement is completed, the mo- 
20 tors 16 and 9 are controlled so as to revolve in the 
reverse direction and the restoring operation is 
performed in the above-described procedure to 
thereby bring the apparatus back to the state 
shown in Figure 1. 
25 Here, the control and calculation procedures of 

the ophthalmologic apparatus of the present em- 
bodiment will be described with reference to the 
block diagram of Figure 5. 

For the measurement of the cornea refractive 
30 power, a TV camera 7 is connected to a calculator 
128 and the cornea refractive power is calculated 
from said signal by the instruction from a cornea 
measurement instruction unit 127, and the result of 
the calculation is indicated by an indicator 1 23. 
35 A mode change instruction unit 126 is a unit for 

imparting a change instruction from a cornea re- 
fractive power measuring condition which is a first 
measurement to an eye axis length measuring con- 
dition which is a second measurement, and is 
40 connected to the motor control circuit 100. The 
output of an ultrasonic transmitter and receiver 121 
is connected to a wave-form selection circuit 124 
for. discriminating the contact of the ultrasonic 
probe with the eye to be examined, and controls 
45 the motors 9 and 16 via the motor control circuit 
100. Here, Figure 4 shows the state in which the 
ultrasonic probe 12 is brought into contact with the 
cornea of the eye to be examined and the reflected 
echo signal from the eyeball then obtained, and in 
so Figure 4, E designates the eye to be examined. E1 
denotes the cornea of the eye to be examined, E2 
designates the crystalline lens, E3 denotes the 
retina, and S designates the reflected echo elec- 
trical signal, and the wave-form selection circuit 
55 124 judges whether this reflected echo has been 
properly introduced. 

For the measurement of the eye axis length, 
the ultrasonic probe 12 is connected to the ultra- 
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sonic transmitter and receiver 121 by a cable, and 
is directed therefrom to a calculator 122 for the 
measurement of the eye axis length, and the eye 
axis length is calculated thereby and the result of 
the calculation is indicated by the indicator 123. 

The cornea refractive power data calculated by 
the calculator 128 and the eye axis length data 
calculated by the calculator 122 are supplied to an 
operation unit 130, in which a calculation for cal- 
culating the refractive power of an artificial cry- 
stalline lens is effected. The result of this calcula- 
tion is indicated by the indicator 123. 

After the measurement is completed, the motor • 
control circuit 100 controls the motors 16 and 9 so . 
as to revolve in the reverse direction, thereby 
bringing about a fir^t condition. 

In the present embodiment, the indicator 123 
for indicating the results of the calculations serves 
also as the television monitor 8, and of course, it is 
also possible that the indicator 123 effects the 
indication and prints out the result of the measure- 
ment by a printer (not shown). Also, the calculators 
122 and 128 and the operation unit 130 may be 
provided by a single unit. Further, the shift from the 
cornea refractive power measurement which is first 
measuring means to the eye axis length measure- 
ment which is second measuring means is effected 
by the instruction to the mode change instruction 
unit 126, but it is also possible to transmit a signal 
to the motor control circuit 1 00 upon completion of 
the output from the calculator 128 and automati- 
cally effect the change instruction. 

Figures 6 and so on show different embodi- 
ments of the present invention. As shown in Figure 
6, switches 21a and 21b for detecting the position 
of the probe holder 13 are mounted on a switch 
bed plate 22. and the bent portion 23 of the switch 
bed plate 22 is threadably engaged with the male 
screw 25 of a feed shaft 24, and by rotating an 
adjust knob 26 provided at the end of the feed 
shaft 24, the position of the switch bed plate 22, 
i.e., the switches 21a and 21b, may be moved in 
the direction of sliding movement of the probe 12 
to thereby set the switches at any position. A 
needle 27 is provided on the switch bed plate 22 
and the set position may be read from a scale 
plate 28 combined with this needle 27. 

When the probe 1 2 slides toward the eye E to 
be examined, the motor driving control circuit 100 
drivingly controls the electric motor 16 at a high 
speed at the initial stage of the sliding movement, 
and when the probe holder 13 closes the switch 
21a, the motor control circuit 100 effects the drive 
control of the electric motor 16 at a low speed. 
Further, when the probe holder 13 comes to a 
position for closing the switch 21b, the electric 
motor 16 is stopped. Thus, the change-over time 
can be shortened and the danger of the probe 12 



striking against the cornea Ec of the eye E to be 
examined with a strong inertia force can be avoid- 
ed. 

Here, whether the position of the fore end of 
5 the ultrasonic probe 12 during the measurement of 
the eye axis length should be substantially brought 
into coincidence with the position of the cornea of 
the eye E to be examined during the measurement 
of the cornea refractive power or should be some- 

w what protruded in the direction of the optic axis can 
be set arbitrarily by the adjust knob 26. 

Figure 7 shows a third embodiment of the 
.present invention. In Figure 7, reference characters 
similar to those in Figure 6 designate similar or 

75 equivalent members. In this embodiment, switches 
21a and 21b are mounted on discrete switch bed 
plates 22a and 22b, and the switches 21a and 21b 
can be individually adjusted by respective feed 
shafts 24a and 24b and adjust knobs 26a and 26b. 

20 Also, a needle 27b provided on the switch bed 
plate 22b is combined with a scale plate 28b. and a 
scale plate 28a combined with a needle 27a pro- 
vided on the switch bed plate 22a is provided on 
the switch bed plate 22b. With such a construction, 

25 the position of the switch 21a for changing the 
sliding speed of the probe 12 to a low speed and 
the position of the switch 21b for detecting the 
stopped position of the probe 12 can be set in- 
dependently of each other and therefore, it be- 

30 comes possible to freely sat the time required to 
change over the mode from the cornea refractive 
power measuring mode to the eye axis length 
measuring mode. 

Figure 8 shows a fourth embodiment of the 

35 present invention. In this embodiment, as the 
means for detecting the position of the probe hold- 
er 13, use is made of a non-contact type 
photodetector comprising a mark plate 30 having a 
plurality of stripe-like reflecting portions and pro- 

40 vided with a light beam transmitting hole 30a at a 
fiducial position, a pair of light-emitting element 31 
and light-receiving element 32 provided on the 
probe holder 13 side, and a fiducial position detect- 
ing light-receiving element 33 disposed at the fidu- 

45 cial position. The light travelling from the light- 
emitting element 31 ■ toward the mark plate 30 is 
reflected by the reflecting portions of the mark 
plate 30. and the reflected light is received by the 
light-receiving element 32. When the light-emitting 

so element 31 is near the fiducial position, the light 
travelling from the light-emitting element 31 toward 
the mark plate 30 is received by the light-receiving 
element 33 through the light beam transmitting 
hole 30a in the mark plate 30. 

55 Figure 10 exemplarily shows the signal pro- 

cessing system in the embodiment of Figure 8. A 
pulse-like signal output from the light-receiving ele- 
ment 32 with the sliding movement of the probe 
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holder 13 is integrated by an adder 34 from the 
forward course of the probe holder 13 to the cor- 
nea to the backward course thereof from the cor- 
nea, and the addition output of the adder 34 is 
reset by the output signal of the light-receiving 
element 33. A velocity calculator 35 receives as an 
input the data from an initial speed setting means 
36, a final speed setting means 37 and the adder 
34 and calculates and outputs a velocity control 
signal So, and drivingly controls the electric motor 
16 shown in Figure 1 through a motor driving 
controller 38. The substance of the calculation by 
the velocity calculator 35 is to calculate the velocity 
change from the initial speed value by the initial 
speed setting means 36 to the final speed value by 
the final speed setting means 37 as a function 
relative to the output data of the adder 34. and it is 
possible to set any function type in the velocity 
calculator 35. On the other hand, the velocity cal- 
culator 35 is adapted to impart a stop instruction 
signal to the velocity control signal So when the 
output data of the adder 34 coincides with the 
value of an end portion setting means 39 and when 
the output signal of the light-receiving element 33 
is input. Again in this embodiment the velocity 
control for setting the time required to change over 
the mode from the cornea refractive power measur- 
ing mode to the eye axis length measuring mode 
to the shortest time is possible. In this embodi- 
ment, the mark plate 30 has been shown as being 
comprised of a 1-bit encoder, but the mark plate 30 
can also be comprised of a multi-bit encoder ca- 
pable of reading the absolute value of the position. 

In the above-described embodiments, there 
has been shown a case where the cornea refractive 
power measuring means is applied as the first 
measuring system for detecting the information of 
the eye to be examined with a predetermined dis- 
tance held relative to the cornea of the eye to be 
examined and the ultrasonic eye axis length mea- 
suring means is applied as the second measuring 
system for detecting the information of the eye to 
be examined with the end of the detecting terminal 
brought into contact with the cornea and the de- 
tecting terminal is an ultrasonic probe, but this 
merely shows an example, and of course, other 
measuring means may be applied as the first mea- 
suring system and the second measuring system. 

A case where the cornea refractive power and 
the eye axis length are calculated by a common 
circuit and the refractive power of a fit in-the-eye 
lens is displayed will hereinafter be described with 
respect to Figure 1 1 . In Figure 1 1 . the output of the 
two-dimensional image pickup element 7 is con- 
nected to an image signal processing circuit 221, a 
mixer circuit 222 and a synchronous separating 
circuit 223, and the output of the image signal 
processing circuit 221 is connected to an internal 



bus 225 through a common circuit 224. An image 
memory 226 is also connected to the internal bus 
225, and the out put of this image memory 226 is 
connected to a television monitor 227 through the 
5 mixer circuit 222. The output of the synchronous 
separating circuit 223 is connected to the internal 
bus 225 through a recording circuit 228 and a 
memory circuit 229. The output of the ultrasonic 
probe 12 is connected to the internal bus 225 
w through an ultrasonic transmitter and receiver cir- 
cuit 230 and the common circuit 224. Also con- 
nected to the internal bus 225 are a microproces- 
sor unit (MPU) 231. a read-only memory (ROM) 
232. a random access memory (RAM) 233. and a 
75 non-volatile memory 234. and the output of the 
internal bus 225 is connected to an jnterface 235 
and a printer 236. Further, a measuring switch 237 
and light sources 11a-11d are connected to the 
interface 235. 

20 With regard to the cornea shape measurement, 

the maximum radius of curvative, the minimum 
radius of curvature, the mean radius of curvature, 
the degree of astigmatism of the cornea and the 
angle of astigmatism axis which are the information 
25 of the cornea shape and the degree of spherical 
refraction, the degree of eye refraction astigmatism 
and the angle of astigmatism axis which are the 
information of the eye refractive power are cal- 
culated from a predetermined calculation formula 
30 written in the read-only memory 232, and the result 
of this calculation is indicated on the television 
monitor 227 through the image memory 226 and 
the mixer circuit 222. 

Also, with regard to the eye axis length mea- 
35 surement. the amplified echo signal is converted 
into a digital signal by an A/D converter in the 
common circuit 224, and is written into the image 
226 via the internal bus 225, and an ultrasonic 
reflected wave signal is indicated on the television 
40 monitor 227 correspondingly to each part of the 
eye E to be examined. The microprocessor unit 
231 calculates the eye axis length, the depth of the 
fore ceil, the thickness of the crystalline lens and 
the thickness of the glass body from a predeter- 
45 mined calculation formula written in the read-only 
memory 232, and the result of this calculation is 
indicated on the television monitor 227 through the 
image memory 226 and the mixer circuit 222. 

From the information of the cornea shape of 
so the eye E to be examined and the measured value 
of the length of the predetermined region obtained 
in the manner described previously, the micropro- 
cessor unit 231 calculates the refractive power of 
the in-the-eye lens by a predetermined calculation 
55 formula written in the read-only memory 232, and 
the result of this calculation is indicated on the 
television monitor 227 through the mixer circuit 
222. 
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An ophthalmologic apparatus can measure the 
eye axis length of an eye to be examined and 
other information of the eye to be examined (for 
example, the cornea refractive power). In the case 
of the measurement of the eye axis length, when 
moving a detecting terminal itself by driving 
means, the driving means is controlled so as to 
slow down the speed of movement of the detecting 
terminal when the detecting terminal comes near 
the cornea of the eye to be examined. 



Claims 

1 . An ophthalmologic apparatus having: 

a first measuring system for detecting first informa- 
tion of an eye to be examined at a predetermined 
working distance relative to the cornea of the eye 
to be examined; 

a second measuring system for detecting second 
information of the eye to be examined with a de- 
tecting terminal brought into contact with the cor- 
nea of the eye to be examined; 
driving means for moving said detecting terminal 
relative to said first measuring system from a posi- 
tion in which it is spaced apart from the cornea of 
the eye to be examined to a position in which it 
contacts with the cornea of the eye to be exam- 
ined; and 

driving control means for controlling said driving 
means so as to slow down at least the speed of 
movement when said detecting terminal comes 
near the cornea of the eye to be examined. 

2. An ophthalmologic apparatus according to 
Claim 1, wherein said driving control means is 
provided with detecting means for detecting that 
said detecting terminal comes near the cornea of 
the eye to be examined, and slows down the speed 
of movement by said detection. 

3. An ophthalmologic apparatus according to 
Claim 2. wherein said driving control means is 
provided with second detecting means for detect- 
ing that said detecting terminal comes near the 
cornea of the eye to be examined, and utilizes a 
signal produced by said detection as a stop signal 
for said driving means. 

4. An ophthalmologic apparatus according to 
Claim 2, wherein said detecting means has its 
position variable in the direction of the optic axis. 

5. An ophthalmologic apparatus according to 
Claim 4. further provided with means for recogniz- 
ing the position of said detecting means in the 
direction of the optic axis. 

6. An ophthalmologic apparatus according to 
Claim 3, wherein said detecting means and said 
second detecting means have their positions vari- 
able in the direction of the optic axis. 



7. An ophthalmologic apparatus according to 
Claim 6, further provided with means for recogniz- 
ing the positions of said detecting means and said 
second detecting means in the direction of the 

5 optic axis. 

8. An ophthalmologic apparatus according to 
Claim 2, wherein said second measuring system is 
an ultrasonic type eye axis length meter, said de- 
tecting terminal is an ultrasonic probe, and said 

w driving control means utilizes an ultrasonic echo 
signal produced when the fore end of said probe 
comes into contact with the cornea of the eye to be 
examined as a stop signal for said driving means. 

9. An ophthalmologic apparatus according to 
75 Claim 1, further having driving means for moving 

said detecting terminal to its retracted position after 
the detection of said second information of the eye 
to be examined is terminated. 

10. An ophthalmologic apparatus according to 
20 Claim 1, wherein said detecting terminal is con- 
nected to a spring biased so as to reduce the 
increase in the force of contact with the cornea of 
the eye to be examined. 

11. An ophthalmologic apparatus according to 
2$ Claim 1 , wherein said first and second measuring 

systems are measuring systems for detecting the 
cornea refractive power and the length in the direc- 
tion of the eye axis, respectively, and are provided 
with memory means for memorizing the detected 

30 cornea refractive power and the detected length in 
the direction of the eye axis, calculating means for 
calculating the refractive power of an in-the-eye 
lens from the cornea refractive power and the 
length In the direction of the eye axis memorized 

35 by said memory means, and indicator means for 
indicating the output of said calculating means. 

12. An ophthalmologic apparatus according to 
Claim 1, wherein said first information of the eye to 
be examined and said second information of the 

40 eye to be examined are detected through a com- 
mon operation circuit. 
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